A Zoogloea sp. associated with blooms of Anabaena flos-aquae.
Bacteria were found attached to the heterocysts of Aphanizomenon flos-aquae and embedded within the mucilage of both anabaena flos-aquae and Microcystis aeruginosa in freshwater plankton. Electron microscopy of thin sections preceding the peak of an Anabaena flos-aquae bloom showed that the density of bacterial cells was 7.4 X 10(5) cells/ml in the planktonic macroenvironment and 2.6 X 10(11) cells/ml within the microenvironment of cyanobacterial mucilage. The bacteria occurred in aggregates and isolation required that these be dispersed by homogenizing at 50 000 rpm with glass beads. This procedure yielded a single bacterial isolate from blooms of Anabaena flos-aquae during 2 consecutive years. The isolate was flagellated, catalase- and oxidase-positive. Gram-negative, and rod-shaped to pleomorphic. Observation that the isolate required a pH greater than 8 for consistent growth, could not grow alone on liquid media but could grow alone on the corresponding solid media, could grow in liquid media only in the presence of Anabaena, formed tough mucilagenous colonies on solid media only in the presence of Anabaena extract, and rapidly assimilated but did not respire extracellular 14C-labelled organic matter produced by Anabaena suggested that the occurrence of the bacterium in cyanobacterial mucilage was not coincidental but reflected an obligatory bacterial requirement for the biological or physicochemical microenvironment of the mucilage. The bacterial isolate occurred in three growth forms. Either as a planktonic swarmer cell (which showed a positive chemotactic response to the cyanobacterium) embedded in cyanobacterial mucilage, or embedded in its own mucilage derived, in part, from a low molecular weight (below 1300) carbohydrate secreted by the cyanobacterium. These cultural, biochemical, and ecological characteristics suggest that the isolate is a new species in the genus Zoogloea and of potential importance in phytoplankton ecology.